10 low night value, and sodium rhythm was also disorganized. Phosphate excretion, however, fell each morning in the usual manner. In three subjects adrenal synthesis of cortisol was blocked, by giving a single large dose, 2 g, of the 1 1-phydroxylase inhibitor Metopirone at 0800. The subjects remained fasting and recumbent; and the morning rise in excretion of potassium and sodium seen in control experiments was checked, and excretion fell to near the night level; creatinine clearance was also reduced. In one subject, large doses of spironolactone, said to block the actions of steroids on the renal tubule, failed to disturb the rhythms.
Since the morning rise in excretion of both potassium and sodium is prevented by interference with production of cortisol, this steroid appears to be responsible for both. The effect on potassium is presumably by direct stimulation of potassium secretion by distal portions of the nephron; this is not very effectively blocked by spironolactone, so its failure to block the rhythm is not surprising. The effect on sodium appears to be due to a stimulation of glomerular filtration, outweighing any direct tubular action; natruresis, rather than sodium retention, is often observed after small doses of cortisol, within the physiological range; we have produced it by giving 15 mg cortisol intravenously at 2300, when cortisol production is low. Aldosterone is unlikely to be involved in the rhythms since it has opposite effects on potassium and sodium excretion, and would be relatively unaffected by suppressing ACIH production. Hawking 1956 , Hawking 1960 , 1962 . It is believed that the lungs form the optimum site for the microfilariae, and that the twenty-four-hour alternation of the microfilarie between the peripheral blood and the lungs, i.e. their periodicity, is a compromise by which the microfilarie can enjoy the good conditions in the lungs for twelve hours, and can be present in the peripheral blood with the chance of transmission by a night-biting mosquito for the other twelve hours.
The orientation of the cycle in the microfilarie is determined by the habits of the host (man), i.e. his habitual twenty-four-hour rhythm, and not by his actual sleeping or working on one particular night. The accumulation of the microfilarim in the lungs during the daytime is not occasioned by any shutting or opening of capillaries but it depends upon an active response by the microfilaris to some stimulus supplied by the twenty-four-hour rhythm of the host. Much work has been devoted to the attempt to identify the nature of this stimulus. Apparently with W. bancrofti it does not depend upon the level of adrenal steroids in the blood, or on the parasympathetic nervous system. On the other hand, anything which raises the oxygen pressure in the pulmonary capillaries tends to increase the accumulation of microfilariae there, and (to a less extent) conditions which lower the oxygen pressure there, increase the number of microfilarie in the peripheral blood. Accordingly, a hypothesis is submitted that the accumulation of microfilariT in the lungs by day and their liberation therefrom at night depends upon two factors: (1) A 'fixation force' which tends to hold the microfilaria in the pulmonary capillary; this force is increased by a rise of oxygen pressure in the capillary and (to a less extent) diminished by a fall of oxygen pressure. Its physical basis is unknown at present. (2) A 'switch' mechanism which turns the force on for twelve hours in the daytime and which turns it off for twelve hours by night. The action of this 'switch' mechanism presumably depends on the accumulated experience of the microfilaria during the preceding twelve hours and ultimately it is affected by the twenty-four-hour rhythm of the host.
Both these factors ('force' -and 'switch') are situated in the microfilarim and not in the host, since one host (man) can harbour microfilarie with very different cycles e.g. Wuchereria bancrofti which is nocturnal and Loa loa which is diurnal. Probably also with different species of filariae, the two factors may also differ in their organization.
